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,_;w))‘lg 217) Cr Ni Co Fe| W (Mo | Ti Al Nb Vv C B Hf
‘5:._._| S ,| S )|..\3L:...:| (RYRE 15.4-16 | BAL. | 11.1-11.5 | 0.5 | 4.8-5.2 | 1.7-2 | 4.4-4.7 | 2.9-3.25 | 0.1-0.2 | 0.03 | 0.04-0.07 | 0.06-0.1 | 0.3
ICP-OES 05457 16.36 | 57.5 10.9 0.22| 4.82 | 1.86| 4.01 3.76 0.24 | <0.001 0.05 0.011 |0.17
& yrasilsS ygnsl 161 |Base| 116 |0.07 472 |1.71| 45 | 2.85 |<0.001|<0.005| 0.05 - -
[¥] calises oy 5 90 0 CMBBY 3LIT 51 55 02 0ijhs oo 3 g y5me (gloowd oS5 ¥ Jgur
Chemical composition, %, not more .-
Alloy grade C Ni Cr [Mo [W [Nb [Ti [Al [Co [Fe [Mn][Si
XH3TKBHOTMBEBIIY-BH | 0,04- | base 154- | 1.6- |4.7- |0,1- |42-|2,8-]10,0- 09 |03 |03
(UCS8Y-BH) 0,09 163 (23 |59 |03 |50 |33 ]115
Supermet 88 Y 0.04- | hase 154-|1.7- [48- |0,1- |44-|29-|11.1-]0.1 |01 |02
{CM-88Y) 0,09 _ 16,0 |20 |52 |02 4,7 |32 1_] )
. . Chemical composition, %5, not more
= continuation : —— :
P 5 B Zr Hf |AlI+Ti|{Cu |Y Ce N La| Mg
XH5TKBIOTMBJIV-BH | 0,008 | 0,008| 0,06-| 0,05 |0,2- - 0,1 0,030,015 0,01 (- |-
(HCERY-BH) 0,10 0.4
Supermet 88 Y 0,008 0,008) 0,06-]0,02- | 0,.2- | 7.4- |0.05]|- - 30ppm - | 50
(CM-BRY) 0010|005 | 04 7.8 ppm
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SEM HV: 15.0 KV WD: 13.13 mm

SEM MAG: 20.0 kx Det: SE

View field: 10.4 ym Date(m/d/y): 04/10/22

MIRA3 TESCAN

RMRC FESEM

SEM MAG: 20.0 kx
WD: 13.33 mm
Date(m/diy): 05/18i22

‘5_:'14.2:))’3 90 40 FE-SEMGSB)JS.“ V,SAJB)&:A Ja.m,; el )|}h 4 0y Aduy )L’Z”Lu}g_) ¥ JS‘:A

VYA

SEM MAG: 2.00 kx SEM HV: 15.0 kV MIRA3 TESCAN
WD: 20.36 mm Det: SE 20 ym

Date(m/diy): 01/12/22 View field: 108 pm RAZI FOUNDATION

WD: 13.33 mm
Date(m/dly): 05/18/22

Det: SE, BSE
View field: 36.1 pm
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SEM MAG: 20.0 kx SEM HV: 15.0 kV MIRA3 TESCAN
WD: 11.55 mm Det: SE 2pum

Date(m/diy): 09/26/21 | View field: 7.22 ym RAZI FOUNDATION

L
A ]
MIRA3 TESCAN

SEM HV: 15.0 kV WD: 13.50 mm
SEM MAG: 10.00 kx Det: SE

View field: 20.8 ym  Date(m/dly): 04/10/22 RMRC FESEM
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SEM HV: 15.0 kV I MIRA3 TESCAN
WD: 11.63 mm Det: BSE 50 pm

Date(m/dly): 09/26/21 | View field: 289 pm RAZ1 FOUNDATION

» . . N r"‘-
: -
SEM MAG: 1UUK)¢ SEM HV‘1‘UI{V |

WD: 11.55 mm Det: SE 2 pm
Date(m/dly): 09/26/21 | View field: 14.4 pm

MIRA3 TE.‘:CAH

RAZI FOUNDATION
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Creep rupture test

Alloy grade Test Stress,G , Time till de-
temperature, K MPa, (kgf/mm?), struction,
(°C) not less hours,
not less

XHSTKBHOTMBJTY-BH 173K 274 (28) 100

(UC88Y-BH) (900 = 4)

Supermet 88Y

(CM-88Y)
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Abstract:

In this study, the mechanical properties of gas turbine blades are investigated by investment
casting method. These Nickel-based alloys blades, with standard name, CM88Y, are made in

Ukraine. Currently, these blades are used in Zorya brand gas turbines in most power plants in Iran.
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Therefore the technical information about this alloy are very limited. In this investigation, the
CMS88Y Nickel base alloy as a Ni-Co heat resistant super-alloy was assessed by a lot of destructive
tests. Mechanical and creep properties as well as the phase microstructure for a turbine blade were
measured after 6000 and 18,000 hours. The creep results by adding Larson-Miller parameter,
revealed that the 18,000-hour blade with the hot-spot zone defect has a creep life less than 3,800
hours due to the TBC erosion and hot-spot defect. Also, the gamma prime phase has changed from

a cubic morphology to a spherical shape associated to the coarsening phenomenon.
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